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   45 out of 205 cases of thyroid diseases seen in 14 years, 1947 through 
1960 had some history of exposure to the atomic bomd radiation. These 
were investigated for the relationship between various types of thyroid di- 
seases and the atomic bomb radiation. The results of the study are as 
follows : 
   1) Of the thyroid disease of those who were exposed within 2 km from 
the hypocenter, the incidence of thyroid cancer was evidentally higher than 
that of the non-exposed incidence. 2) No particular changes specific to ra-
diation were recognized in the histological findings of thyroid cancer of the 
exposed. 3) Exposure during early years of life had a greater effect in in-
creasing incidence of thyroid cancer than in the exposure during later years. 
4) Toxic goiter was less common among the exposed than among the non-
exposed. These two groups were compared for incidence of specific thyroid 
diseases.
   It has already been reported by TH. WINSHIP (1955)°' and KUWAHARA 
4' that radiation has an important role in the increasing incid-
ence of thyroid cancer, but there has been no report on the 
relation between thyroid cancer and exposure to the atomic bomb. 
However, OBO6,7>, MORI5' and IsHIDA3' have reported a high incidence 
of cance of all kinds among those exposed to the atomic bomb. 
   By the kindness of various hospitals in Nagasaki City and ABCC 
we had an opportunity to study 205 cases of thyroid tumors resected 
during January 1947 through December 1960. We found 45 cases of 
thyroid tumors among the exposed and compared these cases with 
160 cases of thyroid tumors among the non-exposed. This is a report 
of the study.
    DATA AND CLASSIFICATION OF THYROID TUMORS 
   The sources of the patient material of the study are as shown 
in Table 1. Thyroid glands were resected and examined histologically. 
The location of all patients at the time of exposure was investigated
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and those who were exposed within 5km were regarded as the exposed 
and those beyond 5km as the non-exposed. 
   The classification of the diseases mostly followed that of the 
American Goiter Association with the following exceptions for conve-
nience of collecting the materials : so-called papillary adenocarcinoma 
and metastatic malignant adenoma were regarded as adenocarcinoma; di-
ffuse toxic goiter and nodular toxic goiter were considered together simply 
as toxic goiter; diffuse nontoxic goiter which was rare, and the goiter 
caused by the rudement of thyro glossal duct were put under the 
heading "others" 
                    RESULTS 
   1) The frequeucy by sex and age at the time of operation was 
studied on both exposed and non-exposed groups, and the result was 
as shown in Table 2. Female cases were much more frequent than 
male cases in both groups with the proportion of 6.5: 1 in the exposed 
group and 5.6: 1 in the non-exposed group. There was no significant 
difference between the two groups. Among the non-exposed group, 
the frequency was high from age 20 through 50, wheras it was highest 
in 30's among exposed group, of which median age was higher than 
the non-exposed. In other words, there was a tendency of low in the 
twenties and of high contraction in the sixties or more in the exposed 
cases compared to the non-exposed cases.
    Table 1 









ScNagasaki13 17Nagasaki Univ, Med, 
Nagasaki A-Bomb Hospital 0 8
Nagasaki Tomonaga Hospital 12 58 70
Nagasaki Mitsubishi Hospi3 7
Other Hospitals in Nagasa0 2
Tot160 205
Remarks: (1) Those who were directly exposed within 5km from the hypocenter are
classified here as
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M F Total / M F Total ~o
- 9 0 0 0 0 0 1 1 0 .6
10 - 19 0 2 2 4.4 3 12 15 9.4
20 - 21 1 25 33 38 23.7
30 - 39 1 15 16 35.6 8 33 41 25.6
40 - 49 1 8 9 2 . 4 33 37 23.1
50 - 59 1 6 7 15.5 2 12 14 8.8
60 - 2 7 9 20,0 3 11 14 8.8
Total 6 39 45 100.0 25 35 160 100.0
   2) In regard to the frequency by disease in the exposed cases, as 
indicated by Table 3, thyroid cancer was predominant with 16 cases or 
35.6%, which was followed by 10 cases (22.2%) of toxic goiter. In 
the non-exposed cases, toxic goiter was most prevalent with 76 cases 
(47.5%), which was followed by 39 cases (24.4%) of thyroid cancer 
and 30 cases (18.3%) of nontoxic nodular goiter.
                 Table 3 











io M F Total °o
Adenocarcinoma* 0 7 7 15.6±5.4 1 16 17
Papillary carcinoma* 2 7 9 20,0±5.9 4 18 22
1 1 2 1.3±0.9Adenoma 0 4 4
Nodular goiter 0 9 9 20.0±5.9 1 29 30
Non-special chronic
thyreoiditis 0 9 9
Toxic goiter 3 7 106 2 17 59 76
Others 0 2 2 4.4±3.1 1 3 4
25 135 160 100.0Total 6 39 45
* Malignant tumor
1 3 4 8. 9±4.2
   3) The frequency by disease and age are shown in Table 4 and 
Table 5. It is difficult to find a significant difference between the 
exposed cases and non-exposed cases. The age at the time of exposure 
and the incidence of cancer among the exposed cases are shown in 
Table 6. The incidence of malignancy was highest among thyroid lesion 
in the youngest age group of exposed population.
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                  Table 4 
Frequency of the Thyroid Disease by Type and Age 




Non - specialAdeno- PapillaryNodular Toxic O
thers Total °ocarcinoma carcino
,ditis 
- 9 0 0 0 0 0 0 0 0 0
10-19 0 1 1 0 0 0 0 2 4.4±3.1
20-29 0 1 0 0 0 1 0 2 4,4±3.1
30-39 3 3 0 4 1 4 1 16 35.6±7,1
40-49 1 1 2 2 0 3 0 g 20.0±6.0
50-59 1 1 1 1 0 2 1 7 15.6±5.4
60- 2 2 0 2 3 0 0 9 20.0±6,0
Total 74 10 2 45 100.04
6 0~0 15.6±5.4 20 0±6.0 8.9±1,3 1 .  2±6.23,1 100.0
                 Table 5 
Frequency of the Thyroid Disease by Type and Age 










carcinoma carcinoma goiter th
yreoiditis goiter Others Total /°
- 9 0 0 0 0 0 1 0 1 0 .6±0,6
10-19 1 0 0 0 0 13 1 15 9.4±2.3
2 4 0 7 1 25 0 39 24.4 ± 3.4
30-39 4 3 0 11 2 19 2 41 25,6±3.5
40-49 4 7 1 5 3 15 1 36 22.5±3.3
50-59 3 1 1 5 2 2 0 14
60- 3 7 0 2 1 1 0 14 8.8±2.2
Total 17 22 2 30 9 76 4 160 100.0
475 2,5 100 .0°0 10.6±2.4 13.8±2.±1.0 ±3.951 ±1.237 1.3±0.9
'
                   Table 6 




Total C Total I C Total C
ancer °ocase case case
0- 9 1 1 2 1 3 2 67.7
10 - 19 1 0 7 3 8 3 37.5
20 - 29 0 0 12 4 12 4 33.3
30 - 39 0 0 6 2 6 2 33.3
40 - 49 2 0 5 1 7 1 14.3
50 - 59 2 1 5 2 7 3 42.8
60 - 0 0 2 1 2 1 50.0
At the Time of the Atomic Bomb
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   Distribution of the Diseases by the Distance of Exposure 
Table 7 is the distribution of the diseases by the distance of exposure. The 
number of cases was not sufficient to allow comparison of varions dista-
nce categories. However, when adenocarcinoma and papillary carcinoma 
are both considered as thyroid cancer, cancer was found in 7 cases, 50.0 
%  among 14 cases of the exposed within 2 km, as shown in Tabe 8. 
This figure is statistically significant as compared with the non-exposed 
cases. In the range of 2-3 km, cancer found in 3 cases out of 10 (30%), 
and in 6 cases out of 21 (28.6%) in the range of 3-5 km, and as dista-
nce became greater from the hypocenter incidence of cancer gradually 
decreased as low as that of the non-exposed group (24%).
                    Table 7 






Adeno Papillary Nodular Non-special Toxic o
(km) carcinoma I carcin goiter Others Total /thyreoiditis
1 0 0 1 0 1 1 0 3 6.7
2 3 4 0 1 0 3 0 11 24.4
2- 3 2 1 1 2 2 2 0 10 22.2
5 2 4 2 6 1 4 2 21 46.7
Total 7 9 4 9 4 10 2 45 100.0
76 4 I 160 24 °o
Exposed 17 2
2 2 30 9
                    Table 8 








Total cases Adenocarcinoma Papillary Totalcarcinoma
of thyroid -disease Case I /o Case I ~o Case ~o
2 km 14 3 21.4±11,0 4 28.6±12.0 7 50.0±13.4
2 - 3 km 11 2 20.0_12,7 1 10,0+ 9,5 3 30.0±14.5
3 - 5 k.m 21 2 9,5± 6.4 4 19.0+ 8.6 69.9
Total 45 75,4 96.0 167.1
.4 22Non-Exposed 160 172.7 393.4
   Histological Findings 
   The histogical findings were compared among the diseases of 
which incidence varied according to the exposed condition. No difference 
was recognized between the two groups and there was no histological 
findindings specific to radiation.
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   Chronological Change of Thyroid Diseases 
   Table 9 is the chronological table of the diseases of the exposed and 
of the non-exposed. No difference was recognized between the two groups.
            Table 9 
Onset of Thyroid Disease by the Year
E : Exposed 
N : Non-Exposed
Adenoma Nodular cronic goiter Otgoiter th
yreoiditis
1.320.018.81 8.9 5.6 22.2 47.5 4.424.4%
N E N E N E N E
Non -special To
xich
hersLapse of Carcinoma 
Exposed Non GrandYearsafter E
xposed TotalExposure E N E I N
1(1946)
2(1947) 1 1 1
3(1948)
4(1949) 2 4 6 6
5(1950) 1 1 1 3 3
6(1951) 1 1 1 4 2 5 7
7(1952) 1 3 2 5 1 10 11
8(1953) 2 3 - 4 3 7 10
9(1954) 3 - 2 1 4 1 12 12
10(1955) 1 4 1 1 7 1 2 13 15
11(1956) 2 2 - 1 3 7 2 9
12(1957) 1 3 1 - 4 1 2 - 3 1 6 12 18
13(1958) 2 7 3 - 2 3 2 2 16 9 29 38
14(1959) 6 3 4 - 1 1 17 1 1 6 29 35
15(1960) 6 10 1 7 1 2 - 11 1 9 31 40
Total 16 39 4 2 9 30 4 9 10 76 2 4 45 160 205
8.92.535 6
DISCUSSION
   Since GOLDBERG and CHAIKOFF succeeded in producing experimental 
thyroid cancer by giving radioactive iodine, the relation between thyroid 
cancer and radiation was demonstrated but lacked clinical confirmation. 
We tried to study the effect of massive radiation of the atomic bomb on 
the thyroid gland by observing thyroid disease both clinically and histolo-
gically. Those who were exposed within 5 km from the hypocenter were 
included in the exposed group, but this group was further subdivided 
into smaller distance groups in order to study the relation between 
thyroid cancer and radiation. First of all, there was no. significant 
diff ererence by sex in the incidence of thyroid disease between the 
two groups, except that the exposed male seemed to be few in number. 
It was presumably due to the smaller number of male population at 
the time of exposure which took race during the war. The age distri-
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bution of thyroid disease among exposed and non-exposed is different, 
probably due to the differences in incidence of toxic goiter and thyroid 
cancer in the two groups. As to the frequency by disease, cancer 
and adenoma were numerous but toxic goiter was rare in the exposed 
group as compared to the non-exposed group. This higher incidence of 
cancer coincidens with the clinical reports by Th. WINSHIP9) , C. SIMSON8) 
and KUWAHARA4> that radiation plays an important role in the incidence 
of thyroid cancer, and with the animal xperiment of GOLDBERG.1) The 
reason why toxic goiter was rare may be understood by the fact that 
radioactive particles favorably affected toxic goiter or prevented it as 
claimed by HERTZ. The younger was one exposed, the higher was the 
incidence of cancer; this also coincided with the theory Of WINSHIP and 
SIMSON. 
   According to the observation of the incidence of thyroid cancer in 
relation to the distance of exposure, the incidence of thyroid cancer 
was obviously high among those who were exposed within 2 km, and 
the incidence decreased as the distance of exposure became greater, 
and approached that of the non-exposed group beyond 5 km. It is pres-
umed that this fact also proves that there is correlation between the 
atomic bomb radiation and incidence of thyroid caner. It is impossible 
to discuss the relation of thyroid disease other than thyroid cancer with 
the atomic bomb because the number of cases is too small. Although 
no apparent difference was found between the two groups, number of 
patients was too small to demonstrate significant difference.
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